We research the response of the proportion of student borrowers with ninety or more days of delinquency or in default to variables such as unemployment and the average debt per borrower after the financial crisis of 2007-2008, in the United States, using panel data of 50 states from 2008 to 2015. The proportion of borrowers with delinquency or default was modelled as a function of unemployment, the average debt per borrower, consumer sentiment, and financial stress, using a logit and probit binomial model. The specification tests support that no relevant variable was omitted. Unemployment and the average debt per borrower are statistically significant and contribute to increasing delinquency or default in the 50 states of the panel sample. The results also reveal a differential impact of unemployment among the four regions considered by the US Census Bureau.
Introduction
Student debt and default have been a hot topic of research in recent decades, and the majority of these studies centre on the United States of America. Indeed, student loan debt is becoming a huge concern for the US economy. It is the second-highest consumer debt, after mortgages and higher than credit card and auto loans debt. Student debt was around $1.3 trillion at the end of 2016, an increase of 170% since 2006. Reasons for this increase are more students taking loans with more substantial amounts and slowed repayment rates. This paper aims to study the response of the proportion of USA student borrowers with ninety or more days delinquency or in default to variables such as unemployment and average debt per borrower at a state level. For that purpose, a probit and logit binomial model for panel data for student borrower delinquency or default data analysis were used. Our primary hypothesis in this paper is that higher unemployment and average debt per borrower will lead to a higher proportion of student borrower delinquency or default.
Around 5% of borrowers have more than $100,000 in debt, but represent 30% of total debt. Recent graduates leave educational institutions with about $34,000 in student debt, on average. Default rates increased until 2012 and stabilised after that. The payment progress is slower for more recent graduates because of higher borrowing amounts and higher default rates (Chakrabarti et al. 2017) . The risk of student loan default could be a potential trigger for the next financial crisis, since the 30+ day delinquency rate increased from 11% to 17% between 2004 and 2014, which is much higher than any
Literature Review
This paper contributes to expanding the literature on student debt and default in the USA. We researched the response of the proportion of student borrowers with ninety or more days of delinquency or in default to variables such as unemployment and the average debt per borrower after the financial crisis of 2007-2008 in the United States, using panel data from 50 states, from 2008 to 2015. Nearly all the existing literature on student loan default is focused on the United States, where student loans are a prominent issue for higher education and are the most substantial consumer debt in the country. One of the studies outside the US by Han et al. (2015) , carried out in South Korea, analyses factors affecting defaults on student loans, concluding that defaults are a function of gender and loan amount, while also documenting new variables that affect defaults, such as the grace period and the repayment period.
Student Characteristics and Default
The literature on the US reveals that programme completion, persistence, and success were strong predictors of student loan default, as were race or ethnicity, gender, and the type of course in which students enrolled. The roles of student success and graduation indicate that they are substantial in eventual loan repayment (Herr and Burt 2005) . Debt makes graduates choose higher-salary jobs and reduce the choice on low-paid, public-interest jobs; college students are not life cycle agents, because they are credit-constrained and averse to holding debt, which can eventually reduce student donations to the former institutions (Rothstein and Rouse 2011) . Poor academic performance is the main reason for student departure (Brown et al. 2015) , and departure before completing the degree is one of the reasons for loan default ; the number of hours missed in university by student borrowers also increases the chance of default (Steiner and Teszler 2003; Christman 2000) . Families of students whose parents had higher levels of education were less likely to default than first-generation university students (Choy et al. 2006; Volkwein and Szelest 1995) , and other studies found that male and older students increase the borrower's chance of defaulting (Woo 2002; Podgursky et al. 2002; Flint 1997) .
Researchers have been remarkably consistent on the conclusion that students of colour are more likely to default than Caucasian students (Harrast 2004; Woo 2002; Christman 2000; Volkwein and Szelest 1995) . When it comes to comparing non-financially at-risk students with financially at-risk students, the latter have much higher student loan balances and usually prioritize their credit card bills before repaying their student loans (Pinto and Mansfield 2006) . A study by Woo (2002) reveals that borrowers who were in delinquency more than once are more likely to end up defaulting. Students who obtain information indicating that they might not be able to repay their loans are more likely to change to higher-earning majors, with students obtaining higher academic results showing a preference for choosing the science, technology, engineering, and mathematics (STEM) fields (Schmeiser et al. 2016 ).
Institutional Characteristics and Default
When examining the relationship between institutional characteristics and student loan default, significant differences can be found such as admission yield, geographic region, the percentage of minority students, a private or public institution, endowment, and expenditures for student services (Webber and Rogers 2014) . The most increments in default are associated with borrowers from for-profit schools, two-year institutions, and non-selective institutions. These students only represent a small share in all student borrowers. The majority come from low-income families, attended institutions with poor educational outcomes and faced weak labour market outcomes after leaving the educational institutions. When it comes to borrowers who attended most four-year public and non-profit private institutions, default rates remained low, which represent the substantial part of the federal loan portfolio. Higher earnings, low unemployment rates and better family resources appear to have helped this category of borrowers during tough times (Looney and Yannelis 2015) .
Enrolment and Default
Continuous enrolment can also be associated with student loan default. Borrowers that withdraw from the university for whatever reason have higher default rates, with the rates rising at the same time as the number of those withdrawing rises; default rates are higher for students who withdraw for administrative or academic reasons than students who withdraw for work-related reasons (Steiner and Teszler 2003) . In a time range from four to eight semesters, students who are continuously enrolled or complete their programme are less likely to default than are students who drop out during the same period (Podgursky et al. 2002) . Learning ability and the initial stock of human capital combined have an influence on the decision to enrol in college, and parental wealth has minimal effects and increases enrolment with repayment flexibility (Ionescu 2009 ).
Income Level and Default
Ionescu and Simpson (2016) observed borrowing default behaviour across family income and student preparation and found that more government borrowing limits the increase in college investment and leads to more default in private market student loans, and that tuition subsidies increase college investment and reduce default rates. Knapp and Seaks (1992) found that the chances of default decrease when the borrower has two parents and a high income. However, when it comes to family assets, net worth from households without an outstanding student loan is almost three times higher than households with outstanding student debt. Households with outstanding student loan debt incurred a loss around 54% of the net worth compared with households with similar net worth levels but without student loans in the same period (Elliott and Nam 2013) .
Credit constraints may play an essential role in the dropout decision for some students. Nevertheless, reasons besides credit constraints should be attributed to the majority of students from low income families (Stinebrickner and Stinebrickner 2008) . It is no surprise that borrowers with high earnings after they leave school are less likely to default than those with low earnings. This fact highlights the risk that students assume when taking out massive loans and then entering a labour market with low-paying careers. Moreover, borrowers who have gone into delinquency more than once are more likely to default (Woo 2002) . Student debt is also negatively related to the predisposition to start a firm, in particular with more extensive and successful ventures (Krishnan and Wang 2018) .
Unemployment, Debt and Default
The prior literature on student debt and default suggests that borrowers that had undergone unemployment tended to exhibit an increase in their probabilities of default relative to their initial probabilities of default, i.e., before being unemployed. There are three more phenomena stressed by the researchers. First, borrowers whose loans are held by more than one provider were more likely to default, with each additional provider increasing the odds of default by 18%. Second, the number of loans, but not the amount borrowed, is related to default, with more loans signalling a higher risk (Woo 2002) . Finally, students from for-profit institutions also end up with higher unemployment rates (Deming et al. 2012) .
The literature about the amount of debt suggests that as the debt burden increases, so do the odds of default. The average debt burden may differ by the type of institution, but whatever the type of institution, the more a student borrows, the higher are the odds of default (Choy et al. 2006; Lochner and Monge-Naranjo 2004; Dynarski 1994) . If the monthly debt burden exceeds 8% of income, the loan debt is considered unmanageable. Choy and Li (2006) remarked that 11% of borrowers proclaimed unmanageable debt levels by 2003, with more than 20% of these students ending up defaulting. However, an exception can be found with respect to high debt and odds of default, in that the students who incurred high levels of debt by attending a graduate school were less likely on average to default (Woo 2002; .
High and rising tuition, but relatively low student financial resources in the for-profit sector are likely the key factors contributing to increased borrowing in the for-profit sector (Cellini and Darolia 2015) . For-profit institutions systematically encourage ill-advised loans. The results are economically significant, with default rates generally 5 to 6 percentage points higher in for-profit institutions (Goodell 2016 ). An increase in credit limits and expansions in credit availability resulted in an increase in the amount borrowed by students (Looney and Yannelis 2018) . This literature helps to complement this investigation when it comes to determining why unemployment and the average debt per borrower affect the proportion of student borrowers with ninety or more days delinquency or in default. Figure 1 represents default and its causes according to the previous literature. This figure shows the leading causes of default by different authors in the previous literature over recent decades from different universities and regions in the USA. It includes unemployment and loan amounts, critical factors for this study, and others like for-profit institutions and increased tuition fees over the years. As the figure demonstrates, there are various causes for the increase in default among student borrowers, with some having more impact than others.
Methodology
In this study, we estimate our model using a generalised estimating equation (GEE). The GEE incorporates many models such as logistic and probit regression, ordinary least squares, ordinal outcome regression, regression models for the analysis of survival data, and other models (Liang and Zeger 1986) . The GEE is a generalisation of the generalised linear models (GLM), but which considers the within-group correlation, as the GLM is inadequate when data are longitudinal or are otherwise grouped, so that observations within the same group are expected to be correlated (Hardin and Hilbe 2013) . Using a generalized estimating equation on Stata 14, the model was estimated specifying a probit and logit link function, a Bernoulli distribution and an exchangeable correlation matrix, using robust standard errors and 500-bootstrap iteration to calculate standard errors. Such a model allows the presence of serial correlation and heteroskedasticity to be accounted for.
For comparison purposes, we will also use a linear model and present results together with the probit and logit GEE model. That allows us to compare the gain obtained from a proper treatment of the proportion of delinquents and defaulters as fractional responses. We also included the fractional regression models (FRM), which avoids the problems associated with the application of those above linear and Tobit models. The FRM, developed by Wooldridge (1996, 2008) , requires the assumption of a functional form, the dependent variables of which are limited to the interval [0, 1]. This functional form for , which enforces the desired constraints on the conditional mean of the dependent variable (Ramalho et al. 2010 ), ( | ) = ( ), is therefore bonded to that same interval, where (. ) represents a non-linear function satisfying the condition: 0 ≤ (. ) ≤ 1, which Papke and Wooldridge (1996) suggested as possible specifications for the (. ) function of any cumulative distribution function, such as that already applied to model binary data. The most widely used are This figure shows the leading causes of default by different authors in the previous literature over recent decades from different universities and regions in the USA. It includes unemployment and loan amounts, critical factors for this study, and others like for-profit institutions and increased tuition fees over the years. As the figure demonstrates, there are various causes for the increase in default among student borrowers, with some having more impact than others.
For comparison purposes, we will also use a linear model and present results together with the probit and logit GEE model. That allows us to compare the gain obtained from a proper treatment of the proportion of delinquents and defaulters as fractional responses. We also included the fractional regression models (FRM), which avoids the problems associated with the application of those above linear and Tobit models. The FRM, developed by Wooldridge (1996, 2008) , requires the assumption of a functional form, the dependent variables of which are limited to the interval [0, 1]. This functional form for y, which enforces the desired constraints on the conditional mean of the dependent variable (Ramalho et al. 2010 ), E(y x) = G(xθ), is therefore bonded to that same interval, where G(.) represents a non-linear function satisfying the condition: 0 ≤ G(.) ≤ 1, which Papke and Wooldridge (1996) suggested as possible specifications for the G(.) function of any cumulative distribution function, such as that already applied to model binary data. The most widely used are logit and probit functional forms, although there are other alternatives, such as logit, probit, loglog and cloglog fractional regression standard models (e.g., Raheli et al. 2017; Ramalho et al. 2010) .
Data
In this study, we use panel data for the 50 states of the USA, from 2008 to 2015. According to the US Census Bureau, we selected four regions. In both the two proposed models, we considered the proportion of student loan borrowers with ninety or more days past due accounts, including defaults by state, the dependent variable, data for which was retrieved from the Federal Reserve Bank of New York and Equifax. The data was created from a 1% sample of the US population with credit information and included both federal student loans and private student loans. Some independent variables were included, more specifically the following: (i) Natural log of the average student debt per borrower, data retrieved from the Federal Reserve of New York and Equifax; (ii) natural log of the unemployment rate by state, which represents the proportion of the active population which is unemployed in the 50 states from the period analysed and which has the US Bureau of Labor Statistics as a source; (iii) natural log of consumer confidence, which represents a consumer sentiment index from the (University of Michigan 2018) and indicates consumer attitudes towards personal finance and country's economy on a federal level, data retrieved from Federal Reserve Economic Data; and (iv) natural log of financial stress, an index from the Federal Reserve Bank of St. Louis, which measures financial stress in the markets constructed with 18 data series on a federal level, including seven interest rate series, six yield spreads and other five indicators with each capturing some aspect of financial stress. The data were retrieved from Federal Reserve Economic Data. In this last financial index, zero is viewed as representing normal financial market conditions, with values below zero proposing below-average financial market stress and values above zero proposing above-average financial market stress.
Tests and Diagnostics for Panel Data
For a good estimation in a heterogeneous panel, we tested for violations on assumptions like normality or homoskedasticity on residuals (see Table 1 ). Given the sensitivity of the panel estimator, if some assumptions are violated, some treatment will be required. To check for the presence of heteroskedasticity the Breusch-Pagan (1979) test was used, complemented by Wooldridge (2013) F-statistic version that drops the normality assumption. Heteroskedasticity demands a robust errors estimation. The Doornik-Hansen test (Doornik and Hansen 2008) checks the violation of normality of residuals. Non-normality alters the p-values and confidence intervals. The Breusch-Pagan test indicates the presence of heteroskedasticity; however, the Doornik-Hansen test does not reveal normality in the residuals. Pesaran (2004) cross-dependence test was performed for cross-sectional dependence. The Woolridge (2002) test was performed to check for the presence of autocorrelation. The Pesaran CD test reveals cross-sectional dependence causing some complications from omitted variables bias when the regressors are correlated with unobserved common factors (Pesaran 2006) . The test for the existence of AR(1) confirmed that there is no first-order autocorrelation in the panel. Ramsey (1969) reset test analyses whether some relevant variable was omitted in the specification process. The test reveals that no relevant variables were omitted. To check for multicollinearity, we used the VIF test. Multicollinearity can be a problem when the VIF exceeds 10, meaning that some regressors are closely correlated to another distorting the standard errors, confidence intervals and providing less reliable probability values. The nonexistence of multicollinearity is sustained with the low value of VIF for all variables considered. The Breusch-Pagan (Breusch and Pagan 1980) Lagrange multiplier test for random effects was performed to ascertain if random effects are more appropriate than the linear model (OLS) to compare with the fractional model. The test suggests that a random-effects model should be adopted.
The models and econometric techniques proposed will answer our investigation question which is to ascertain the response of the proportion of student loan borrowers towards unemployment and the average loan debt per student borrower and can have the following hypotheses:
Hypothesis 1 (H1). Higher unemployment and average debt per borrower will lead to a higher or lower proportion of student borrower delinquency or default.
Hypothesis 2 (H2). Higher unemployment will lead to a lower or higher proportion of delinquency or default and higher average debt per borrower will lead to a higher OR lower proportion.
Hypothesis 3 (H3).
Higher student loans in different regional state groups and average debt per borrower will lead to a lower or higher proportion of student borrower delinquency or default.
Empirical Results and Discussion
A logit and probit binomial model with a generalised estimating equation, which specifies conditional means of state and year unobserved effects as linear functions of the covariates was used to model the proportion of borrowers with delinquency or default as a function of unemployment, the average debt per borrower, consumer sentiment and financial stress. The specification tests indicate normality, the absence of autocorrelation and homoscedasticity, and supports that no relevant variable was omitted. Table 2 reports the random-effects linear model and the fractional probit model estimates of the proportion of borrowers with ninety or more days' delinquency or default with robust standard errors for the presence of heteroskedasticity. Bootstrapping is a nonparametric approach used for the precise estimation of coefficients, standard errors and confidence intervals, revealing robust p-values (Guan 2003; Mooney et al. 1993 ). Using the same models with bootstrapped standard errors, according Table 2 , for all models, i.e., linear random effects, probit and logit, we obtain the same coefficients and margins for the three variables ln(unemp), ln(adb) and ln(cs), but different standard errors from the models with robust standard errors (compare the results of Table 3 with Table 2 ). Moreover, the results of the average differential change on the average proportion of borrowers who are ninety or more days delinquent or in default (dependent variable) shows a positive increase of 0.0529 and 0.0992 of a percentage point, when the proportion of the active population unemployed increases one percent in the states included in region 1 compared to the states included in region 4. The average differential change in the dependent variable (def) shows a positive increase of 0.0276 and 0.0458 of a percentage point when the proportion of the active population in unemployment increases one percent in the states included in region 2 compared to the states included in region 4. However, the average differential change in the average proportion of borrowers who are ninety or more days delinquent or in default shows a negative decrease of 0.0226 and 0.0416 of a percentage point, when the proportion of the active population in unemployment increases one per cent in the states included in region 3 compared to the states included in region 4.
Empirical Results-Econometric First Approach
This thus establishes that linear, probit and logit binomial models are coherent with prior studies and show us that unemployment has a positive and statistically significant effect on the proportion of student borrowers with ninety days or more of delinquency or in default (Looney and Yannelis 2015; Woo 2002) and the average debt per borrower (Lochner and Monge-Naranjo 2004; Choy et al. 2006; Dynarski 1994) . This result implies that when unemployment and average debt increases, so do the number delinquencies or defaults. Table 3 summarises the results obtained for the one-part and two-part models. Moreover, Table 3 shows that all tests fail to reject any of the four models estimated for the second component of the two-part models. This result suggests that the central issue in the regression analysis of the proportion of student loan borrowers with ninety or more days delinquency or in default is not so much their bounded nature as the existence of a mass-point at unity in their distribution of this dependent variable. On the one hand, the GOFF tests do not reject any of the simpler functional forms; we proceed by considering four alternative two-part models, which use logit and cloglog specification in the first part and a logit, probit, loglog or cloglog model in the second part. On the other hand, we applied versions of the P test that enable testing of the selected one-part model against the full specification of the four selected two-part models, and vice-versa, and testing of the selected full specification of the two-part models, with each being tested against the others. In no case were we able to reject any of the tested specifications. These results indicate that only a few specifications are admissible according to the results of the RESET test. Indeed, only the cloglog model and its type II generalisation are never rejected at the 1% level. Moreover, almost all the other specifications are rejected when the P test uses one of the acceptable models as the alternative hypothesis.
Empirical Results-Econometric Second Approach: FRM Models
Given that the GOFF-I test does not reject the correct specification of the standard cloglog model and given that the size of our sample is relatively small, we select the cloglog model as the most suitable one-part model. In fact, given that the distribution of the proportion of student loan borrowers with ninety or more days delinquency or in default in our example is asymmetric, according to the results estimation, logit and cloglog functional forms would be our preferred choice of one-part model. For each explanatory variable, we report the value of the associated estimated coefficient and its p-value and, thus, it is comparable across models and overestimation methods. The values of R2 are similar in specification 1 and specification 2, and they provide further evidence that the selected cloglog model fits the data at least as well as the preferred models in one-part and two-part models. Note: ***, ** and * denote test statistics which are significant at 1%, 5% or 10%, respectively; FRM fractional regression model.
The first striking point to emerge from the analysis of the regression coefficients displayed in Table 4 is that all estimators produce the same conclusions in terms of their sign and significance in the one-and two-part models.
According to Table 4 , 19 results of FRM-complementary loglog-one-part model, specification 1, shows that a one percentage point increase in the natural log of unemployment (ln Unemp) is associated with a 0.0564 percentage point rise in the proportion of borrowers who are ninety or more days delinquent or in default (dependent variable). The coefficient is significant at the 1 per cent level. The natural log of student loan (StudLoan) has a coefficient of 0.0321 and is statistically significant at the 1 per cent level. A one percentage point increase in the natural log of the consumer sentiment (ln Consent) is associated with a 3.355 percentage point rise in the dependent variable at the 1 per cent level. The natural log of financial stress (Fef Fund) has a coefficient of 0.0162, indicating that a percentage point raises the dependent variable by this amount and is statistically significant at the 1 per cent level. On the other hand, the natural log of financial stress (Fef Fund 12) has a negative coefficient of 0.0388, indicating that a percentage point raises the dependent variable by this amount and is statistically significant at the 1 per cent level. In the same FRM, complementary coglog-second part specification 1, all signals of coefficients, and their statistical significance accomplish all results analysed in the one-part model.
So, according to the results shown for the cloglog model, and for new proposed specification 2, the highest average differential on the average proportion of borrowers who are ninety or more days delinquent or in default is a positive increase of 1.10 percentage points when the proportion of the active population in unemployment increases by one per cent in the states in region 1. The average differential change in the average proportion of borrowers who are ninety or more days delinquent or in default shows a positive increase of 0.0666 of a percentage point when the proportion of the active population in unemployment increases by one per cent in the states included in region 2. 910 −20.7485 −17.694 −16.1810 −21.6425 −20.5164 −13.1288 −12.4903 −12.8187 −12.7431 −17.4776 −15 .9932 (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** (0.00) *** Note: Below the coefficients we report p-values in parenthesis, ***, and ** denote coefficients which are significant at 1% and 5%, respectively.
Other significantly statistical evidence reports that the highest average differential on the average proportion of borrowers who are ninety or more days delinquent or in default shows a positive increase of 0.57 of a percentage point when the proportion of the student loan increases by one per cent in the states in region 1. The average differential change on the average proportion of borrowers who are ninety or more days delinquent or in default shows a positive increase of 0.0457 of a percentage point when the proportion of the student loan increases by one per cent in the states included in region 2.
Discussion
Our empirical study on the response of the proportion of student borrowers with ninety days or more delinquency or in default generates the following results. First, there is a significant and positive relationship between unemployment, the average debt per borrower and consumer sentiment with the proportion of delinquent or in default student borrowers. Second, the estimated coefficients on the financial stress variable are not statistically significant. Third, we can see a difference in the estimated coefficients between the probit and logit binomial models and the linear model. Fourth, this is the first attempt to use the probit and logit for panel data on a student loan delinquency or default data analysis.
The positive relationship between unemployment and the proportion of delinquent or in default student borrowers suggests that, in this period, higher unemployment leads to a higher proportion of delinquent or in default borrowers, which is in keeping with previous literature (Looney and Yannelis 2015; Woo 2002) . This may occur more often among borrowers with degrees that have high unemployment rates, borrowers with high debt burden that just became unemployed without a considerable amount of savings to repay their loans monthly, and, according to Deming et al. (2012) , borrowers from for-profit institutions, who have higher unemployment rates than other types of institutions.
Private and public lenders should require more collateral when making these loans, higher interest payments to students who choose degrees with low unemployment rates, from for-profit institutions and students that borrow a higher amount of loans. When compared to students who choose lower unemployment degrees from public or non-profit institutions and low amounts of debt, these represent less risk of default when borrowing a loan.
The positive response of the average debt per borrower and the proportion of delinquency or default indicates that, between these years, students incurring higher debt tend towards more delinquency or default. This increase in the average debt burden is possibly driven by the rise in the cost of university tuition over the years .
The type of institution might also affect the average debt per borrower (Looney and Yannelis 2015) , but whatever the nature the nature of the institutions, higher debt means higher odds of default (Choy et al. 2006; Lochner and Monge-Naranjo 2004; Dynarski 1994) .
Student borrowers with low-income careers have more problems with unmanageable loan debt than student borrowers who have higher income careers and higher chances of repaying their debt (Choy et al. 2006 ). The choice for degrees for higher income is also a crucial factor for some student borrowers who incur high levels of student debt, the exception being students with high debt level (Woo 2002; .
In other words, degrees that typically have higher wages cost less to the borrower than degrees that lead to low income. Given that low-income borrowers have a higher risk of default than higher-income borrowers, the solution for this problem could also be higher interest payments to cover the risk of default by the low-income borrowers. This conclusion can also be applied to students from for-profit institutes, who have a higher level of debt average when compared to other types of institution, representing a more significant risk of default.
In this study, we also find a positive relationship between consumer sentiment and the proportion of student borrowers in delinquency or default. This finding supports that, in this period, when the consumer is feeling positive about his or her financial health in the short term, growth of the economy in the long term causes a rise in the proportion of student borrowers in delinquency or default. The possible cause for this could be, in specific periods, the following psychological mechanism: when the consumer is feeling confident about the positive trend of the economy and his or her financial situation, the consumer might start to think about investment in education for better job opportunities and will probably use loans to pay their study costs. That might lead to more defaults, in cases where the degrees chosen have a high unemployment rate or low income in a future job, making it financially unviable for the borrower to continue the repayments to the lenders.
Other ways to decrease the proportion of delinquency or default can be using the endowment income received by universities from former students to provide to newly qualified students who are otherwise unable to possess the financial resources without having to take a loan and having unmanageable debt.
There can also be a reduction in the number of vacancies or even removing the existence of some degrees in the case where these have high unemployment rates, and the labour market cannot absorb all these students and degrees that give only access to low-income careers, with the risk of not making the repayments on time being higher.
The government can also adopt the same higher education system as some countries in Europe, which consists of the government partially paying the cost of tuition, and the student paying the rest. Alternatively, like some other European countries, students do not have to pay the cost of their education. That could probably lower the proportion of student borrowers in delinquency or default, but it would also mean an increase in the fiscal burden for the taxpayer.
Conclusions
In this paper we investigate the response of the proportion of student borrowers with ninety or more days of delinquency or in default to variables such as unemployment and the average debt per borrower, in the United States, using panel data of 50 states from 2008 to 2015.
This study is the first experiment with the use of a probit and logit binomial model for panel data for student borrower delinquency or default data analysis. The existing studies about US student debt default use data from a specific university or region; in this study, we use data of the 50 states.
The empirical evidence found that unemployment, the average debt per borrower and consumer sentiment are significant in their contribution to ninety days or more delinquency or default, and financial stress is not statistically significant in this study.
Since this paper shows that unemployment and average debt per borrower have a positive impact and represent a significant risk for delinquency or default, lenders must consider giving higher interest payments to borrowers who have a higher risk of default, or universities could also limit the number vacancies to degrees for states with high unemployment rates. Another alternative is for the government to change its higher education system to one similar to some European countries in which the state partially or fully pays tuition. That could have a significant effect on the proportion of student borrowers in delinquency or default.
This study has a limitation of excluding data on the cost of attendance in different types of institutions and the number of student borrowers by state. That could be an area to examine in upcoming studies. Future studies should also include countries like England and Australia to compare with the situation in the USA. 
